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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * s hows the word which can not be translated. ^ 
3. In the drawings, any words are not translated. ^ 

5 

DETAILED DESCRIPTION g 

[Detailed Description of the Invention] ^fl 
[0001] O 
[Field of the Invention] This invention relates to reuse of the gas discharged from a vacuum pump. If it O 
says in more detail, this invention relates to reuse of the gas discharged from the vacuum pump operated ^ 
using the gas for the objects, such as shaft sealing, improvement in a degree of vacuum, resultant 
generating prevention, corrosion prevention, and reinforcement. 
[0002] 

[Description of the Prior Art] For example, in the dry etching process of the manufacture process of a 
semiconductor device, or the chamber cleaning process of a CVD system, perphloro compound (PFC) 
gas, such as 6 4 fluoride [ methane ] (CF4) and ethane fluoride (C two F6) and 3 nitrogen fluoride 
(NF3), is used, and polish recon (Polly Si), silicon oxide (Si02), etc. are etched. 
[0003] such a process setting the inside of a chamber — a vacuum pump — for example, an about 
13.3-66.5Pa reduced pressure condition carrying out — PFC gas — introducing — the plasma state — 
carrying out — Si02 etc. — dry etching is performed. Si02 in which the radical molecule which was 
excited by high frequency electric field and generated from PFC within the chamber although the detail 
of the mechanism of an etching process was not found adhered to the wall in a chamber on a processing 
substrate etc. etc. - reacting — SiF4 etc. - that to which etching used as gas constituents is performed is 
presumed. 

[0004] In this etching process, PFC introduced into the chamber is not understood by the whole 
quantity, and gas [****/ un-] is discharged by the vacuum pump from the inside of a chamber. 
Generally as a vacuum pump, a dry pump, a mechanical booster pump, a turbo molecular pump, etc. are 
used. Nitrogen gas is introduced into such a vacuum pump as inert gas apart from the emission gas of a 
chamber for the purpose of shaft sealing, the improvement in a degree of vacuum, resultant generating 
prevention (when the gas from a chamber is reactivity, the resultant generated as a result of the reaction 
may adhere in a vacuum pump), corrosion prevention, reinforcement, etc., and it is discharged with 
exhaust gas from a vacuum pump. 

[0005] the radical molecule generated from PFC in the exhaust air discharged from a vacuum pump, and 
Si02 etc. — SiF4 generated by the reaction etc. — gas and the gas which PFC decomposed by RF electric 
field and was produced are contained. Since what has corrosive [ high ], what has high toxicity are 
contained in these gas constituents, after usually defanging with damage elimination equipment, 
atmospheric-air bleedoff of the exhaust air from a vacuum pump is carried out. Generally what filled up 
adsorbents, such as activated carbon, an activated alumina, and a molecular sieve, activated carbon, an 
activated alumina, etc. with the chemical reaction agent which installed alkali chemicals etc. as this 
damage elimination equipment is used. 

[0006] However, importance is attached to global warming prevention in recent years, and it is in the 
inclination for the blowdown to the environment of gas, such as PFC with a high global warming 
potential (GWP), to be restricted. Since it corresponds to such situations, the technique of separating 
impurity gas from the gas which compressed the technique discharged after decomposing and defanging 
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the high gas of GWP(s), such as PFC in the exhaust gas from an above-mentioned vacuum pump, or 
exhaust gas, and compressed, and collecting PFC(s) is developed. 

[0007] As an approach of decomposing PFC in exhaust gas, approaches, such as thermal decomposition, 
catalyst thermal decomposition, and combustion decomposition, are developed. In these processings, 
PFC with many carbon numbers is gradually decomposed into PFC with a small carbon number. For 
example, C two F6 Plasma discharge is carried out within a chamber the condition for flow rate/of 0. 11., 
and it is the emission gas N2 When it exhausts with the amount vacuum pump for /of installation of 281. 
a vacuum pump outlet -- N2 inside - CF4 0.01% and C two F6 0.12% and CH two F2 it detects 0.01% - 
- having - little SiF4, HF, and F2 etc. ~ it is detected. [ in addition, ] And when this exhaust gas is 
further decomposed in a thermal decomposition-type PFC cracking unit, it is that exhaust air N2. In 
inside, it is CF4. 0.06% and CO are 0.09% and C02. It is detected 0.04% and is CF4 as a result of 
decomposition with a PFC cracking unit. It turns out that it generates. 

[0008] However, CF4 GWP100 is dramatically as large as 6,500, and in order to emit to atmospheric air 
so, it is necessary to decompose into a carbon dioxide and a fluorine further, and to fix and remove the 
disassembled fluorine in a certain form. CF4 in exhaust gas In order to decompose, when excessive 
energy is required and the carbon dioxide generated in case the energy is made is taken into 
consideration, the cure top against global warming prevention may become disadvantageous 
synthetically. 

[0009] Moreover, in the conventional exhaust air system, as illustrated above, nitrogen mixes in a large 
quantity into the emission gas from a chamber with a vacuum pump. In this case, energy loss becomes 
large in order to consume energy also to the exhaust gas diluted with the cracking unit from the vacuum 
pump. 

[0010] Although the approach of collecting and reusing the exhaust gas containing PFC etc. for global 
warming prevention is also developed, since there is dilution by the nitrogen introduced with a vacuum 
pump, complicated processing and a lot of energy are required to separate PFC and nitrogen in exhaust 
gas. 
[0011] 

[Problem(s) to be Solved by the Invention] Then, this invention is an exhauster which uses the vacuum 
pump with which gases, such as nitrogen, are introduced for the objects, such as shaft sealing, 
improvement in a degree of vacuum, resultant generating prevention, corrosion prevention, and 
reinforcement, and it aims at offering the equipment which makes energy saving possible while it 
reduces or abolishes bleedoff to the atmospheric air of global warming gases, such as PFC exhausted 
from a vacuum pump. 

[0012] Moreover, while reducing or abolishing bleedoff to the atmospheric air of global warming gases, 
such as PFC exhausted from such a vacuum pump, it is also the object of this invention to offer the 
approach of making energy saving possible. 
[0013] 

[Means for Solving the Problem] While the exhauster of this invention attracts the emission gas from an 
exhausted facility, it is an exhauster of the emission gas from the exhausted facility containing the 
vacuum pump which introduces gas other than the emission gas concerned, and is operated, collects at 
least the parts of the gas discharged from the vacuum pump concerned, and is characterized by including 
the means for carrying out the recirculation as gas other than the above-mentioned emission gas to the 
vacuum pump concerned. 

[0014] This exhauster may also include the means for carrying out the recirculation of the emission gas 
from the collected vacuum pump to a vacuum pump, and also carrying out the recirculation of it to the 
above-mentioned exhausted facility. 

[0015] While the exhaust-air approach of this invention attracts the emission gas from an exhausted 
facility, the vacuum pump which introduces gas other than the emission gas concerned, and is operated 
is used for it, and it is the approach of exhausting the emission gas from an exhausted facility, collects at 
least the parts of the gas discharged from the vacuum pump concerned, and is characterized by to carry 
out the recirculation as gas other than the above-mentioned emission gas to the vacuum pump 
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concerned. 

[0016] The recirculation of the emission gas from the collected vacuum pump is carried out to a vacuum 
pump, and also the recirculation of it may be carried out to the above-mentioned exhausted facility. 
[0017] In this invention, the gas which contains the gas used as the ringleader of global warming, such 
as PFC, or PFC as gas from the exhausted facility which a vacuum pump attracts can be considered, and, 
needless to say, it is clear that this invention may be applied about exhaust air of the gas of other 
arbitration although the following explanation is made about such gas. Moreover, although the following 
explanation mentions a semiconductor device manufacturing facility as an exhausted facility and is 
made, it is also clear that its an exhausted facility is not limited to this. 
[0018] 

[Embodiment of the Invention] The conventional exhauster is shown in drawing 1 . In this drawing, 1 
shows for example, the semiconductor device manufacturing facility which is an exhausted facility, 2 
shows a vacuum pump and 3 shows the damage elimination facility. As an example, it is C two F6 as 
process gas in a manufacturing facility 1 . It is supplied and dry etching is performed, unreacted C two 
F6 which was not consumed for dry etching from a manufacturing facility 1 others — CF4 of a resultant, 
CHF3, SiF4, HF, and F2 etc. — the included gas is exhausted by the vacuum pump 2. Apart from the 
emission gas from a manufacturing facility 1, inert gas (simply called "seal gas" etc.), such as nitrogen, 
is introduced into this vacuum pump 2 for the objects, such as shaft sealing, improvement in a degree of 
vacuum, resultant generating prevention, corrosion prevention, and reinforcement. The inert gas with 
which the gas from a manufacturing facility 1 and this were independently introduced into the vacuum 
pump 2 is exhausted together from a vacuum pump 2, and is sent to the damage elimination facility 3. 
SiF4 with corrosive and toxicity high in the damage elimination facility 3, HF, and F2 etc. - it removes 
as trash — having — and remaining C two F6, CF4, and CHF3 As it was emitted to atmospheric air or 
being explained previously, it is further processed at another process. 

[0019] Thus, conventionally, all the gas from the exhausted facility exhausted through a vacuum pump 
was discharged out of the exhauster, and was not collected and reused within the exhauster, therefore, C 
two F6, CF4, and CHF3 etc. — when processing further so that global warming may be caused when 
atmospheric-air bleedoff of the high matter of a global warming potential is carried out, or atmospheric- 
air bleedoff of them may not be carried out, complicated processing and a lot of energy were required. 
[0020] On the other hand, this invention makes it possible to collect and reuse within an exhauster, 
without carrying out atmospheric-air bleedoff of the gas which brings about global warming. 
[0021] The fundamental concept of this invention is explained with reference to drawing 2 . also in this 
invention, the emission gas from a manufacturing facility 1 draws in with a vacuum pump 2 — having — 
and the emission gas ~ SiF4, HF, and F2 etc. ~ when gas (it is called "harmful gas" below) harmful for 
the body and equipment with high corrosive and toxicity is contained, it is sent to the damage 
elimination facility 3, and such harmful gas is removed, and it is discharged as trash (not shown). 
Generally the equipment which filled up with the damage elimination facility 3 the chemical reaction 
agent which installed alkali chemicals etc. into adsorbents, such as activated carbon, an activated 
alumina, and a molecular sieve, activated carbon, an activated alumina, etc. can be used. 
[0022] Next, pressure up of the gas discharged from the damage elimination facility 3 is carried out with 
the gas-compression machine 24. Since a vacuum pump 2 is supplied by the predetermined pressure, 
even if few therefore, with the gas-compression machine 24, it is necessary to carry out pressure up of 
the compressed gas to a required pressure. Speaking more concretely, with the gas-compression machine 
24, carrying out pressure up of it to more than the pressure that applied the pressure loss from the outlet 
of the gas-compression machine 24 to the inlet port of a vacuum pump 2 to this pressure, since the 
pressure of the introductory gas to a vacuum pump 2 is usually 0.04 - 0.07MPa extent. 
[0023] The gas compressed with the gas-compression machine 24 removes the particle which lets a filter 
25 pass and is accompanied. As a filter 25, filters, such as a fluororesin membrane, a porosity ceramic, 
and a sintered metal, can be used, for example. If compressed gas does not contain particle, it is not 
necessary to use a filter 25. 

[0024] The gas which came out of the filter 25 is stored in the buffer tank 26, and is reused with a 
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vacuum pump 2 as inert gas for shaft sealing different from the emission gas from a manufacturing 
facility 1 etc. N2 generally introduced at one set of a vacuum pump Since it is about 25-301./minute, the 
gas of the amount equivalent to this is supplied to a vacuum pump 2 from the buffer tank 26. But the 
requirement specification of the actual pump to be used should determine the capacity which should be 
introduced into a vacuum pump 26. 

[0025] As inert gas for shaft sealing of a vacuum pump 2 etc., even if it introduces nitrogen etc. from the 
outside other than the gas of the buffer tank 26 depending on the case (not shown), it does not interfere. 
[0026] A manufacturing facility 1 is supplied and the part of the gas of the buffer tank 26 can also be 
used as a part of process gas. This is effective when the exhaust gas from a manufacturing facility 
contains unreacted gas constituents. 

[0027] When surplus gas occurs from the exhaust gas collected within the exhauster, this surplus gas can 
be discharged out of equipment (for example, when the gas pressure of the buffer tank 26 exceeds a 
predetermined value). For example, surplus gas may be transported to a facility of the others for another 
processing for piping, or you may collect to a portable type or fixed container. Furthermore, it is also 
possible to use a part of collected surplus gas as gas for start up of an exhauster. 
[0028] As mentioned above, generally the exhauster of this invention contains further both the damage 
elimination facility 3, and both [ one side or ] 25 as occasion demands including a vacuum pump 2 and 
the gas-compression machine which compresses the exhaust air into recirculation. Although it is more 
desirable to form the buffer tank 25 for stable operation of equipment, even if it excludes depending on 
the case, it does not interfere. For example, when introducing the gas which collected exhausters with 
the exhauster to the direct vacuum pump 2 without the buffer tank 26 and operating, all excessive gas 
can be compensated with inert gas, such as nitrogen from the outside, to an insufficiency, if it discharges 
out of equipment, and recovery capacity falls and the introductory gas to a vacuum pump 2 becomes 
insufficient. 

[0029] At the time of start up of the exhauster of this invention, the gas for start up can be supplied from 
the part of 1 or 2 or more arbitration of equipment. In drawing 2 , the gas for start up is supplied to the 
buffer tank 26. Even if it supplies the gas for start up to a manufacturing facility 1, it does not interfere. 
As gas for start up, the process gas (for example, CF4, C2 F6 grade) used by the manufacturing facility 
1 can be used. Or the gas discharged out of the exhauster as surplus gas may be reintroduced as gas for 
start up, and may be used. If the capacity of the buffer tank 26 is fully large, it is possible to use for start 
up a part of gas stored in this tank. When using surplus gas or the storage gas in the buffer tank 26, since 
the presentation of the gas is it at the time of steady operation, it can put equipment into operation more 
quickly. 

[0030] CF4 which is contained in the emission gas of a semiconductor device manufacturing facility 
according to this invention, CHF3, C two F6, NF3, and SF6 etc. — N2 to the vacuum pump currently 
conventionally performed by collecting perphloro compound (PFC) components and using as inert gas 
for vacuum pumps etc. ~ it becomes possible to lose installation of inert gas or to reduce. 
[003 1] Furthermore, exhaust gas is N2 by introducing the process gas (PFC etc.) used by the 
manufacturing facility also at the time of initial starting of a vacuum pump, as explained previously. It 
can prevent diluting. 

[0032] Usually, N2 which is about 25-301./minute when the PFC capacity in the emission gas from a 
manufacturing facility is about 0.5-1. 51./minute Since the vacuum pump introduced and operated is 
used, this PFC gas is diluted to 10% or less. N2 to a vacuum pump Exhaust gas is N2, when installation 
is lost or it reduces. Since it does not dilute or does not dilute so much, the recovery for reuse good 
Yoshinari in exhaust gas becomes easy. 

[0033] Furthermore, if recovery gas is used as process gas of a manufacturing facility, it will become 
reducible [ the amount of the process gas which should be newly supplied to a manufacturing facility ]. 
[0034] One mode of this invention is shown in drawing 3 . This mode corresponds, when supplying the 
collected gas only as inert gas for vacuum pumps. 

[0035] As the exhaust gas from a manufacturing facility 1 was explained previously, it is sent to the 
damage elimination facility 3 through a vacuum pump 2, and clearance processing of harmful gas is 
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performed there. Pressure up of the exhausted gas which was collected is carried out with the gas- 
compression machine 24, it removes particle etc. with a filter 25, and the buffer tank 26 is filled up with 
it. A vacuum pump 2 is supplied by making the gas in this buffer tank 26 into inert gas. 
[0036] Another mode of this invention is shown in drawing 4 . It is the same as that of the mode shown 
in drawing 3 except for one side supplying the recovery gas which supplies this mode from the buffer 
tank 26 to a vacuum pump as inert gas by dividing into two, and supplying a manufacturing facility 1 
and reusing by making another side into process gas. In a manufacturing facility 1 , the collected process 
gas and the gas supplied from a process gas supply source like usual are mixed and used. For example, 
since the amount of etching in a manufacturing facility 1 is stabilized, the amount of components in the 
exhaust gas from a manufacturing facility 1 can be measured with the gas-constituents analysis machine 
41, data can be fed back to a manufacturing facility 1, and the process conditions of a manufacturing 
facility 1 can be optimized. 

[0037] Furthermore, another mode is shown in drawing 5 . In this mode, the recovery gas supplied to a 
manufacturing facility 1 in the mode explained by drawing 4 is supplied to a manufacturing facility 1 
through the buffer tank 5 1 for concentration adjustment. In this mode, the concentration of the process 
gas in a tank 51 is supervised with the gas concentration analysis machine 52, the gas for concentration 
adjustment (process gas) is supplied to the buffer tank 51 for concentration adjustment through the 
massflow controller 53 interlocked with the gas concentration analysis machine 52, and it adjusts to the 
concentration which requires the gas concentration in a tank 5 1 in a manufacturing facility 1 . The gas 
which carried out concentration adjustment in the tank 51 is supplied to a manufacturing facility 1 
through the concentration management gasholder 54. A bulb (not shown) may be prepared in the inlet 
port and outlet of recovery gas of the buffer tank 51 for concentration adjustment, the gas concentration 
in a tank 51 may be adjusted by batch processing by those closing motion, and concentration fluctuation 
of the gas of the concentration management gasholder 54 may be prevented. A filter 55 may be formed 
in the outlet side of the concentration management gasholder 54 for the purpose of clearance of particle 
etc. if needed. 

[0038] Furthermore, another mode is shown in drawing 6 . A gas separator separates the recovery gas of 
the buffer tank 26 into a constituent, and the concentration of the distributed gas to a manufacturing 
facility 1 is controlled more by this mode to the precision. It is separated into each constituent gas A, B, 
and C by the gas separation facility 61, and the recovery gas from the buffer tank 26 is stored in each 
component gas buffer tank 62A, 62B, and 62C. For gas separation, the component in the gas separation 
facility 61 which can be used by the manufacturing facility 1 may be separated by membrane separation, 
or the recovery gas from the buffer tank 26 may be made to liquefy by cooling, and you may dissociate 
for every component by the difference in the boiling point of component gas. The gas of the component 
gas buffer tanks 62A, 62B, and 62C is supplied to a manufacturing facility 1 with constant flow, 
respectively so that the service condition of a manufacturing facility 1 may be made regularity. 
Therefore, rate controllers (not shown), such as a massflow controller, can be used for every recovery 
gas constituents. Moreover, since the gas constituents running short are compensated, the flow rate of 
the component gas which supplies makeup gas (process gas) to a gas blender 63, and is supplied to a 
manufacturing facility 1 can be kept constant. Before supplying the gas from the component gas buffer 
tanks 62A-62C to a manufacturing facility 1, particle etc. may be removed through a filter 64 if needed. 
[0039] 

[Example] Next, a concrete example is given and this invention is explained in more detail. Needless to 
say, this invention is not limited to this example. 

[0040] Si02 which used the equipment shown in drawing 6 and used the plasma in the chamber of the 
semiconductor device manufacturing facility 1 Dry etching is performed. The quantity of gas flow for 
etching is N2. For 0.011. a part for /and Ar, 1 .41. a part for /and helium are 0.031. a part for /and CF4. 
0.011. a part for /and CHF3 It considers as a part for 0.0 11./. 

[0041] In the beginning, it is CF4 to the buffer tank 26 as gas for initial start up. It supplies. When 
process gas (CF4 by which the argon was accompanied to the carrier gas made into the subject) is 
supplied to a manufacturing facility 1 and etching processing is performed, from a manufacturing 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/6/2005 



JP,2000-009037 5 A [DETAILED DESCRIPTION] 



Page 6 of 6 



facility 1 CF4 from — the generated radical molecule - Si02 SiF4 reacted and generated CHF3 It 
decomposes, and together with HF to generate, the PFC gas (CF4, CHF3, etc.) which was not 
decomposed with the plasma is discharged, and the mixture of these gas constituents is supplied to a 
vacuum pump 2. In a vacuum pump 2, it is the buffer tank 26 to CF4 because of shaft sealing, dilution, 
etc. It is supplied (the gas supplied to a vacuum pump 2 turns into gas collected from the damage 
elimination facility 3 from the buffer tank 26 after initial starting of a process), and this gas becomes 
together with the emission gas from a manufacturing facility 1, is discharged from a vacuum pump 2, 
and is processed with the damage elimination facility 3. Harmful gas components, such as SiF4 and HF, 
are removed as this processing is also. 

[0042] The recovery gas constituents which remained are 0.8MPa(s) with the gas-compression machine 
24. Pressure up is carried out to extent. The gas by which pressure up was carried out passes along a 
filter 25, and is stored in the buffer tank 26. Most stored gas is supplied to a vacuum pump 2 by 251. the 
flow rate for /, and other gas is supplied to the gas separation facility 61 . 

[0043] The gas separation facility 61 separates the recovery gas from the buffer tank 26 into each 
component by membrane separation (or supercold separation). At the time of this separation, by refining 
to a high grade, since cost is high, the gas in recovery gas, such as Ar, N2, and helium, may be emitted 
to atmospheric air. 

[0044] Separated CF4 CHF3 It is stored in a component gas buffer tank (for example, respectively tanks 
62A and 62B). CHF3 among these gas The cracking severity by plasma discharge is high, and the about 
40% is consumed by the manufacturing facility 1. On the other hand, it is CF4. About 5% is consumed 
by the manufacturing facility 1. Then, consumed CF4 In order to compensate CHF3, these process gas is 
added to a gas blender 63, and it is CF4 of 1 to 1 at a capacity factor. CHF3 Mixed gas is supplied to a 
manufacturing facility 1. When the gas separation facility 61 does not recover Ar, N2, helium, etc., these 
gas is added to a manufacturing facility. Thus, the gas of a presentation required for dry etching is made 
using recovery gas, and it becomes possible to continue and advance an etching process. 
[0045] 

[Effect of the Invention] As explained above, according to this invention, gas constituents, such as PFC 
from gas aiming at shaft sealing introduced into a vacuum pump, the improvement in a degree of 
vacuum, resultant generating prevention, corrosion prevention, reinforcement, etc. and the 
manufacturing facility exhausted by the vacuum pump, can be effectively used now. It becomes possible 
to reduce the amount of the harmful exhaust gas made into the ringleader of the global warming which 
follows, for example, is discharged from a semi-conductor manufacturing facility. Moreover, since it is 
not necessary to introduce inert gas, such as nitrogen of a large quantity, for shaft sealing of a vacuum 
pump etc., the activity of a lot of energy which hangs around processing such inert gas simultaneously is 
avoidable. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The exhauster characterized by including the means for being the exhauster of the emission 
gas from the exhausted facility containing the vacuum pump which introduces gas other than the 
emission gas concerned, and is operated while attracting the emission gas from an exhausted facility, 
collecting at least the parts of the gas discharged from the vacuum pump concerned, and carrying out the 
recirculation as gas other than the above-mentioned emission gas to the vacuum pump concerned. 
[Claim 2] Equipment including the means for collecting the remaining gas constituents, after removing 
the matter harmful to the body or the equipment concerned according to claim 1 . 
[Claim 3] Equipment including a means by which the means for [ said ] carrying out the recirculation 
carries out pressure up of the collected gas according to claim 1 or 2. 

[Claim 4] Equipment containing the buffer tank in which the gas in which the means for [ said ] carrying 
out the recirculation collected and carried out pressure up is stored temporarily according to claim 3. 
[Claim 5] Equipment according to claim 3 or 4 which includes further the means for recycling a part of 
gas which collected and carried out pressure up to said exhausted facility. 

[Claim 6] Equipment according to claim 5 which measures the amount of components of the emission 
gas of said exhausted facility, and includes a means for this to control the service condition of the 
exhausted facility concerned. 

[Claim 7] Equipment including the means for supplying said a part of gas which collected and carried 
out pressure up to said exhausted facility, after adjusting the concentration of the component gas 
according to claim 5. 

[Claim 8] Equipment including the means for dividing into a constituent said a part of gas which 
collected and carried out pressure up, fixing the supply-flow-rate ratio of these constituents, and 
supplying said exhausted facility according to claim 5. 

[Claim 9] The exhaust air approach characterized by using the vacuum pump which introduces gas other 
than the emission gas concerned, and is operated while attracting the emission gas from an exhausted 
facility, being the approach of exhausting the emission gas from an exhausted facility, collecting at least 
the parts of the gas discharged from the vacuum pump concerned, and carrying out the recirculation as 
gas other than the above-mentioned emission gas to the vacuum pump concerned. 
[Claim 10] The method according to claim 9 of collecting the remaining gas constituents, after removing 
the matter harmful to the body or the equipment concerned. 

[Claim 1 1] An approach including carrying out pressure up of the collected gas according to claim 9 or 
10. 

[Claim 12] The approach according to claim 1 1 of including further recycling a part of gas which 
collected and carried out pressure up to said exhausted facility. 
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—Pre* KBa«JW=<feyHiffi*4xPFC^6**Lfc 

0>B*fc#*LfcS i 02 ^<tJ5JSLT. S i F4 SJO) 
i tt« X -/ >^*<fT*3*l4 * CD <t $ tt 

[0 0 0 4] C<7>X-/^>^XfIlrfc^T. 
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fc#Xf*^>/<— rt3^6Xffl#>^lCcfey»a**L 

[0 0 0 5] Kffl7K>^6»U**L«»ftlZtt % PF 
C**&S6£LfcvS/*;u#^£S i 02 ^tCDJSJ^lCj: 
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a. xffl#>^&a>SM&i*. a««*»ss«(Cc»:y*i 

[0 0 0 6] L^L«rA«6 v ifi*ift*aaHb|»±A<BB 
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14. aB»ic«*jBto)/j\*L^PFcic»»Lr^<. A 

*-(f. C2 F6 3SE*0. 1 h;U/#<&&#*^-v:/ 
rt-e^X-7ttm$-tJr. f©*U*XfN2 »AS 
2 8 'J 7 h^/»0)Xffi7K>^-C»ftLfcii$fci4. JC 
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fit£^LTl>£ 0 -0i|<hLT. aiffiS«lirr4. ^a-iz 
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felCDC F4 . CHF3 , S i F4-, HF, F2 
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-;u#xj ^<t^^n^citfe^») a<^A£ft£o Si 
fiRffil 1 A* & <D #x C4x I49J (^K^tK> ^ 2lz^ 
A**ifc^JStt#X!4. Xffl*>^2^6-'|»l=*ft* 

ftr. »»R«3'^ai&:h,*. K#S«S3-c?i4. a*& 

*>»teO>Xt*S iF 4 .HF.F 2 WWiftt LTKl 
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»^ttffl**x**v fe^l>(4ftfc!ttfl^Lfccfe5l3SU(DX 
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»K»«T?I§|l|XLfc*X*/^^7T — * 2 6 

r»«jiffi*>^2^s»ALTaiE-r*»«iz. ^pjo 

TXffi7K>^2-x<03JA«'X*<sy3S<«:ofc&^S» 

*^»*> *> ©■*«o)^JStt#x-c» 5 c t # 4 o 
[0029] *«Ka>»ftttsa>ttiiiB»ici4. tfemmcD 

#x £5£«<D 1 XI4 2 &L±o>&Mo>mffifr bgAt 4 c 
i:A<7?^4o B2-CI4. Mfl^liy^;77- 
2 6 (::{£*&£ ft Tl^o *»ffl#Xtt. fflaSBMBl^fi: 
ALttSLJift^o »HH^fclttt, 8E&Ktit 
lt?ttfflt4^ntx*^ («*.I4CF4 . C2 F 

»ALT*MLT*<fcl\, /^777-$>^2 6(D§t 
7b<+^(r^:^fttu(4. ccd^ >$rt[zf?jtt&*iT^4 2f 

t>. SMi*J:ya<t&»-r4Zi:36<-e*-5 0 
[0 0 3 0] *^B^(Ccfctl(4. #»ft:SIB8iftK«(7)» 
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«JBiE»*fct«Jt»fl|-e«ffl'r*^P-fex#x (pf 

[0 0 3 2] 9ft. MM^&(D»ai**X>t>©PFC 
*^1* ( 0. 5-1. 5 U HU/#fIJg0>*§£\ 2 5 
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[0 0 3 5] BiftKfflfr&aMttfXtt. jtl:R«L 
*u — 2 T^*;WSBiLt, Ay 

[0 0 3 6] *%B^C0t^~O(7)^ti^S4|Z^-ro d 

•«BU 43-*t?Pt^xt LTttttKtf l~4t 
tfe^o BJ»KBi-CI*. HttLfc^P-bX#xt. a 

[0 0 3 7] 3— '0<Dffl«$B5fZ^-r o C<7)fg 

trci*. B4-eittMLfcB*^fet^rB5ftia»i^«ift 

■r*B«#x*. MMffl/<V77-* >^51^ 

LTgf&t£ffii^#*g^-£ 0 cosifr*!*. JfxBftft 

r, *rxaaE»«r«5 2iii«LfcTX7P— a>hp 

■T4o *>*5 i rt<z>«JSB»Lfc#xid\ BS*B# 
xf?«5 4^ilLrS5iItSffll Ic«^1-4p 
a*777-^>^ 5 1 ©BJR#X(BAPfcfciiPIc/*;i,:7 

* >^ 5 1 rtfl)#7Mt»Lt, BdE*B#X|R>B 
5 4©#xa>BM»*B&jtLT*J:l*. B*««#x 
*?»5 4(DfflPffl!Jl::tt\ ^icjSC. /<— ^-f*^*0> 
Bt*«BfitLt, 7-f;U* — 5 5 SRI*T**l\i 
[0 0 3 8] MKfllcDSg^S^eic^-fo c <*>»»"<? 
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>^62A, 6 2B. 6 2ClC»jR$4i4. #X#StlS 

tie 1 v<Dtfx#t&<Dtztb\zit % Si&ISfil i -e?«ffi-es 

X/\ # ^77-^>^62A, 62B. 6 2 Ctf):tfXf£. 
XiS»ri:lc-7X^P-i3>hP-^— QF<D3t*ttttB 

(Bswr) eflurrtc *t % ^sr* 

*M»*X (^DisX**X) $01] A. 
$ls<76 2A-6 2 C^6<D*Xj|!Jtfit 1 
[0 0 3 9] 

BISSAU] au= % *f*»a«**cfr. *asw*MrcB 

[0 0 4 0] B6lc*LfcS«S««Lr. 

i 02 0) K^-f X^>Jf£fT3. 3ivT>?<Dtz&b<D 
tfx'SKSf** N2 A<o. oi'jy A r A<1 . 

4«JvHI//», He #0. 0 3'J7MI//^ CF4 
*<0. 0 1«J^h;i//», -fLtCHF3^0. 01 U 

[004 1] gSJir. W»ffl^i:Lt/N , ^77- 
^>^26i:CF 4 SSAtl)o «3Sfi (c^p-fex 

5tRfflt1^t>tt. CF4 fr6MLfc75*^#WS 
i 02 irSiCLT^ALfcS i F4 ^ CHF3 

FC#X (CF4. CHF3 «) *<|*da**u C 

— 2 6*^c F4 *<taA**irfey 

*>^2 6^&JCffi*>^2IZ«tt*tLS**X(*. ^P 

*XO40«jB»*(*»»»«3^6HJRS*tfc*'x4:35i: 
4) . C<D**X(±SjtiS«1^^<Da£b*fx<!:-»lrfd: 
oTKffl*>^2^e)S^ffl$tL. ^SiS<i3T*5aS^H 
£«> cMirtor, s i F4 , HF^o^s**xja 

[0 0 4 2] Bofc|g|JR#XfiK#tt, #XffiB»24T» 
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O. 8MPa f!S£-CPME£*l£ 0 fME^fttctfXIi. 7 
-<;U$ — 2 5£»y % /<vZ?T — 2 6[Cff?jR£;h, 

£o fffja*^/r^fXC7)(5<tA/ifli2 5 'J y h;U/#<7)SE 

[0 0 4 3] #x»«R«6 i-er* % <*<bim* 
N 2 > HeWXtt, *«flei=««r*a>ica^h4< 

[0 0 4 4] »«LfcCF4 (bCHF3 14. 

77r-».5 (ft^li* Jxf ti * >^ 6 2 A i: 6 2 
B) lzfi»K**i£ 0 Cft^CDtfXCD?*). CHF3 

^X-*tt*ic«fc*#*w*<tt< % gfigtsffiti -e*a>£j4 
0%^>H«**i4. -Sr. CF4 l*5%gfijb<»$gffiflt 

1T?5H***l4. ^C-C. a«$*lfcCF4 <tCHF 3 
^a^:ftC, 3l:iC*l&-<D^n-fe*a*;* 
^SHnLT* e*ikT?1»1 CDCF4 tCH F3 <Dg^ 

#**KMMIi lc«»f* 0 2fX5MU*6 1-CA ■ 

"SJtsfliicafti-r*. cocfcdfrLT. Btt#x£ftffl 

[0 0 4 5] 
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